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HOW, AND WHY, IS THE GOSHAWK (ACCIPITER GENTILIS)
AFFECTED BY MODERN FOREST MANAGEMENT IN
FENNOSCANDIA?

PER WiDENM
University of Karlstad, 5-631 38 Korlstad, Sweden

ARSTRACT.—The Northern Goshawk {Aeripiter gntilis} is a common raptor in the boreal forest of Fen- -

di t'Norw:y, o
forest ares, di

and Finland), with a present breeding density of about 3 pr/100 km? of
show that tat

Pk

in F din have declined

by 30-60% from the lS'.':Ds to the 1980y, This decli;e :oim:ides in time with an intensificaion of forest
management, which has changed the forest landscape. Among other effects, forewts are more frag-
mented and the pruponion of eld forest ia decrensing. Neither pesticide use nor persecution can explain

the goshawk dechine. , ch in habi

L3

and prey populations are both i 1mpornnt factors that
are aﬁ'ccu.-d by forestry. Goshawks need only a small patch of

featle hathi

for g, but for their

foraging home ranges cover 2000-5000 ha, and in boreal forest areas they prefer large pat:lles of marure
Forest. 1 sugpen that changes in the boreal forest landacape have resulied in a deterioration of goshawk
hunting runges, making it more difficuk for them 10 secure adequare l’aodforh-tedlng This facior is

more important than a shortage of siitabie nest sites, Declining prey densities {e.5.. ¥ ) may be

:nuehlzdwld:fwuuyudnahnmmpnmtfumrﬂmmayaﬂengmhﬁnumben

anOm Accipiter gendlls; Morthern Goshamdk: forest T Bows rangy. breoding, Acbitat selection;
dia: Seweden: N Fintand.

¢Como, ¥y Porque, esta el Accipiter geniilis afectado por Ia admininracién forestal moderna en Fenno-
scandiz? E

. Resuneen.—E) Accipiter gentilis mortefio ex un rapaz comvin’ en el bosque boreal de Fennoscandia {No-

ruegn, Suecia y Finlandia) con una densidad de cria p como 3 pr/100 km? de irea bosque,
varios estudios independientes ensefian poblaciones de Aceipiter grntilis en Fennoscandia aun reducido
por uno 50-50% de los 1950 s los 1980s. Estd reduccidm coincide con el tiempo de Intensificacidn de
adminisrscitn de b que ha biado ¢] paisaje del bosque. Entre otros efectos, bosques estn

_nahgmeandurh}mpordéndeboquavl:jwumndudenﬁo.\ﬁlmdepeﬂi:idamyene-

cucidn puede daecisn del A gensilis, Sin embargo, cambios en el hibita y poblaciones
&mrmhduhmm&wmmmnmmmkmuludmpﬂ&nmnm
mmmhmm&mmmhmmummfon:;ummbm
2000-6000 ha, ¥ en dreas de bosque bereal ellos prefi des de bosgy dure. Yo.
anmﬁamdw&wwedhnmhdoenunmmnnnmpu
de casar del Acvipiter gmtilis, haciendo mas dificil para ellos 2 p para cris, Eaee
factor ¢s mat imporaate que vna Al de nidos conveniente. La reduccién de densidad de cazados,

3

{por ejeraplo, urogulio) puede ser iada con f
afeciar la candidad de Accipiler peniilis. -

The forests of Fennoscandia (Norway, Sweden,
and Finland) have been.used by man for a very
long period of time. However, in the 1950y, a major
change occurred in forest-management praciices,
including intensified methods based on clearcur-
ting, replanting and thinning. This practice grad-
uaity replaced the traditonal way of harvesting for
est by selective cutting. In Sweden, 58% of the land

¥ e3 también un factor impornnte que puede
(Traduccién de Radl De La Garza, Jr}

area is productive forest which is very intensivel
managed. About 40% of this area has been clem
cut since 1950 and is now covered by forest estal
lished sccording 1o modern methods (Anoaymou
1989). 7

As a resuit of this intensive management, the b
real forent landscape of Fi dia is now

highly fragmented patchwork of ciear-cuis and for
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Tobde 1. Poputath e ahrat 1 ek
chsﬂgﬁlnbunﬂﬁwmof!ennmndh.

DTy
Caance v CHANGE
Baeenune:  {pr/l0G

STUDY AREA P Pams km?)
Centrul Narway! 195498 A0 37N
Southern Horwwn® 1050 1393 JT2uy
Southern Norway 195015 3590 %93
Southern Norwaye 198380 2028 354
North<eniral Swedent 1950-76 12 45 2441
Central Sweden” 1950-10 W—=5 21
Central Sweden’ 10-80 A5 — 15 35— 15
Soathern Finkme» -8 Bain 32
Southern Finland® W84 1610 3333

A Temmergas 1191,

* Hansen 1905, Frndenlund Sicen 1988,
< Netin pnpuil, dars.

* Carcllas (1978).

* Byt {1973},

1 Linedd fine Nibason, 1981).

Wik aord LindéEn {1981).

* Enrmwan and Fhroaten (1995).

est stands in different successtormal stages. Less than
5% of the Swedish forests are primeval, as com-
‘pared to 22% and 60% of the forests in the US,
and Canada, respectively {Olsson 1992).

The Northern Goshawk (Acnipiter gentilis) occurs
in forested areas throughout the Holarctic region
{Brown and Amadon 1968), and is one of the
fhore nuimerous birds of prey in Fennoscandia,
The object of this paper is to review available in-
formation abou: goshawk populsmion status and
wends in the Fennoscandian countries and to dis-

- cuss possible effects of modern forest management
on those trends.

PorutaTION STATUS

in Norway, the goshawk popuiation was estisnat-
ed o be 2700 breeding pairs (Berge 1942). Thisis
equivalent to 0.8 breeding pr/100 km? of land area
and 4.1 pr/100 km?® of forest area.

The Swedish goahawk population was estimated
at 10D breeding pairs by Svenmon (1979). baned
on a nationwide bied conusing prograth. However,
Nitson {1981 spmrestel tha ther: were onty RIXH
hreeding pairs afwer amalving a simber of differ
ent beocal studies, Mareseim aned Kenward (1981,
busedl on capwurerecapture estimatne of ringed
{menclert} birds, calevduted that 1the ber of yirs-
hiwk pairs older than oo 57 was berween 3500 and

Vou. M,

Ma
latdon smdus:lzud n the text. 1. Tommerass {1993}, 2.
Hansen {1983}, Frydenhind Steen [1989), 3. Sells (pers.
comm.}, 4. Carelhus {1978), 5. Bylin (1975), 6. Lind (in
Nilsson 1981), 7. Wikman and Lindén (1981) and &
Forsman and Ehrnsten {1985).

% the lncation of goshawk popw-

Figure 1.

15600. 1 judge the owo latter estimates to be the
most reliable and conclude that the Swedish gos-
hawk population is about 7000 breeding pairs,
which is equivalent to a breeding density of 1.9

pr/100 km? of land area and 2.9 pr/100 km?* of
forest area.

The geshawk popu!auon in Finland was estimat-
ed at about 600D breeding pairs by Saurola
{19851}, implying a breeding densiey of 2.0 pr/100
km? of land area and 3.0 pr/100 km? of forest area.

‘Thus, although the density per land area differs
berween the Fennascandian countries, the density
per Forest ares is virmally the same, about 8 breed-
ing pr/100 km? of forest.

PoruLATION TRENDS

The bem way 1w study longierm populasion
changes in raptors is to monitor a breeding pop-
ulation of a given area for a long period of time.
By examining trends in individual populations, we
shouid be able to make conclusions regarding
trends over larger areas, In Fennoscandia, a num-
ber of such local, tongteren goshawk poputation
sudies have heen reporied, and they are summa-
rized in Table 1. The locadons of the studies are
shown in Fig. §. A paired #test between carly and
late vears show a2 satisically significant decline {1
= 3474, df = 8, P = 0.0084).

Thux, it is well documented from a number of

Lehu a4 e
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different, independent studies in all three Fenno~
scandian countries that goshawk populations have
decreased from around 1950 to around 1980, In
must studies, the decrease has been 30-60%. After
that perind, the pautern Is less clear since most
suties have not continued. However, the nation-
wide mptor monitoring scheme in Finland indi-
vates stable populations after (982, when the pro-
gram started (Hanpala et al. 1994}, and Selids {pers.
comn} reporis a temporary, slight increase in one
wrea ol Norway.

Wity Has tie CoxHAwR DEcusED?

Ter determine the reasons for such a dramatic
ducline, we must look at a)l possible environmental
factors, not only forest management, The factors
wont often associated with declining raptor popu-
lations are pesticides, persecution, declining prey
papulations and habitat degradution or loxy {New-
wn 1979,

Pesticides. Mout adult goshawks in the boreal
foress of Fennoscandia are not migratory and re-
main in or close to the boreal forest throughout
the year. Further, their most important prey species
are aiso sedentary. Thus, they do not directly pick
up conmminants from other regions, probably
making them less vulnerable than other raptor spe-
cles 1o pesticide contamination. Howerer, juvenites
und some adult females move south and winter in
farmland aress {Widén 1985), where there is more
prey. but also generally more pesticide use than in
forested habitats.

Mevury. In Sweden, alkyl-mercury was used for
sced dressing in agriculiure from the 19403 until
1566, when it was prohibited. This use caused wide-
spread contamination of the terrestrial fauna, and
#s a result many terresrial bird species were seri-
ously affected {Berg et al. 1966, Borg et al. 1969,
Jensen et al. 1972, Wenermark et al. 1975, Johnels
& al. 1979). Increased levels of mercury were
found in breeding female goshawks® feathers in the
period 1940-65, but decrensed o bacl:ground tev-
els rapidly aher alkyl-mercury was banned i in 1986
(Johnels et al, 1979).

Organechlovines. A common way of amessing the
impact of organochiorines on raptor populadons
is by measuring the eggshell thickness. Newion
(1979} concluded that whenever a population
showed more than 18-18% shetl-thinning over sev
eral years, it declined. Nygird {1991) reported a
6.5% decrense in egyshe!l thickness in egps from
goshawks in Norway after {947, a result thac sug-
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gests organochlorines have not been an importam
factor in their population decline.

Thus, although pesticide use has been reparted
as the cause of declines in goshawk populations in
other parts of Eurnpe (Bijlsma 1991). | conclude *
that there is no evidence that this has been the
case in the boreal furest region. When the use ol
permt:nt pemcldes stopped in the early 1970s,

lation trends were reporierd
thmughout Eumpe ( Bijtsma 1991). In the horeat
forest region, thix hus not occurred and goshawks
did not recover when the pesticide situation im-
preved. In fact, severa! population swudiey shom
that goshawks declined even after mercury leveh -
dropped. This can he compared to the Sparrow-
hawk {Accipiter risus), which decreaed drastically
in Sweden from the 1950s, but recovered markedh
when organochinrines were prohihited in the
19703 (Wallin 1984).

Persecution. Gushawks have always been perve-
cuted in Europe, especially in farmland areas b
hunters wanting to protect small game speciex
from pred In F dia, thiz has mainl
affected wintering juvenile goshawks. Locally, per-
secution also affected aduit breeding hirds since
some hunters speciafized in Anding and destroyimg
breeding goshawks. However, during the period o
goshawk decline between 195080, legal protection
has improved and there has been a gradual chang-
ing opinion favoring raptors, leading to reduced
pressure of persecution. Accordingly, -Saurola
(1985b) reports a 50% decrease in goshawk per-
secution between 1960-80. Thus, persecution i
not likely to be the major reason for goshawk de-
cline in Fennoscandia.

Prey Populad The goshawk feeds on a wide
variety of prey species, buc in the boreal foresis gt
Fennoacandia different grouse species are the most
important prey (Haglund 1964, Sulkava 1984,
Tornberg and Sulkava 1990, although in winter
squirrels {Soiurus vulgeris) may also be a mijor pre
hem {Widén 1987). It is well documented that gos-
hawks respond numerically and functonally s -
short-term Auctuations in grouse populations (Lin-
dén and Wikman 1980, 1983) and they are likeh
to respond also to longterm population changes.

Selds (pers. comm.) suggesied that the goshawl -
decline was caused hy a decline in forest grouse.
due tn a long-term increase in the number of gen-
eralin predawrs such as red foxes Vilpes wlpe
{Storaas and Wegge 1945, Sworuas 1993). The in-
crense in goshawk aumbers from 1983 in his ares
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Figure 2. Population trends in forest grouse: Capercaillie {Trtrso wrogsiius), Black Grouse (Tetrmo fotvix) and Hazel
Grouse {Bonase denasic) in southern Finland {Finnish Game and Fisheries Res. Inst unpubl. dans).

was exphained 23 a temporary reversal of this pro-
cess, when the red fox drastically decreased due to
sarcaptic mange, resuling in an increase in grouse
numbers. However, the red fox la now recovering
and there will probably not be any loag-term effect
on prey numbers. Thus, Selds explains the gothawk
population changes as long-term numerical re-
sponses to changing prey populations.

. Wikman and Lindén {1981) found that the gos-
hawk decline coincided with a general decline in
grouse numbers in the same area, but concluded
that the rather moderate grouse flucnzations conld
not explain the 80% decline in the goshawk pop-
ulation. Growse were very low in 1976~
47 when the goshawk decline siarted. Although
gromennmbeniucrmdforanumberoryem
after 1077, goshawks failed to respond mumerically
and stll remain at a low popuiation level. More
recentgm:edaumnnilhcnmeaué Fisheries
Research Instivate unpubl. daa} show a continuing
dowwward wend in numbers of Capercsillie {Taimo

, Black Grouse (Titvme ftrix) and Willow
Grouse {Bomasa bonasie) in Finland (Fig. 2.
Thus, there is some indication tl;: d?;:h:
. populatons, mainly grouse, ks a factor
miowdedma!'enmndiumm
populations. Unfornunately, for fost of the studies
goshawk decline, there are no good cor-
responding daw on grouse populations, so it is un-

clear how general this explanadon bs. Further, the
Eact that the goshawks in southern Fintand failed o
respond 1 incressing grouse populations in the late
1970y and the early 1980s, indicates that the rela-
tonship between grouse and goshawks is not always
a simple numerical response.

Habitst Degradation or Loss. Goshawk habitac
can mean different things. Quite often it refers t©
nesting hablwu {e.g..meﬁuevdm-ethebirdbuﬂds
its nest and breeds). Less often it refers to the rest
of the bird's lving spsce (e.g., the home range that

is used to find the food necessary for sarvival and -

raising of young). Here, I wilt cover both aspects,
since both of them are important for gahawk sur-
vival.

Nesting Aabitat. Several reports (Carelius 1978,
Forzman and Ehrnsten 1385, Hansen 1983, Fry
denlund Steen 1989, Temmeraas 1993) have Ind}-
cated thas goshawk declines were main-
Iy or partially due 0 the loss of nest sites during
modern fores management.

The breeding habitst of Northern Gashawka has
been desctibed by several asthors (Dieuen 1978,
Reynolds 1983, Reynolds and Meslow 1984, Link
1986), and generully it is found that gnshawks do
not select nest sites randomly. Since pest sites are
relatively easy 10 find and describe, there i & ten-
dency to emphasize the importance of that pat of
the bird's environment, as compared to the much

[P RV ——
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larger home range. Goshawks need only a small
patch of suitable habitat for nesting and successful
goshawk breedings have been reported in forest
panchés as small as 0.4 ha (Lindell 1984). One gos-

* hawk nest was reeorded in an isofated willow tree

(Srlix ninxensis) in Alaska, 143 km north of the tree
line on the mindra {Swem 1992).

The reported habitat reguirements may not be
specifie, cbserved retationships may not be causal
and. if they are, they may not represent major re-
siraints {Kenward and Widén 1989). Although lack
of nest sites may become a problem on a local
scale, it seemns unlikely that it should become lim-
iting on a larger scale for goshawk populations in
boreal forests, even in strongly impacted systems.
For example, the study area in cenwal Sweden
where Widén {1989 studied goshawk hunting hab-
ituts was an area with very i forest manag
ment, yet the proportion of marure forest suitable
fur nesting goshawks was about 24%.

! conclude that nesting habitat availability is not
fikely to be 2 major fEactor behind the recorded
decline in goshawk numbers.

Hunting habital. Goshawks move over large areas
when huntng, and in Sweden home range sizes
ure between 2000-6000 ha (Kenward 1982, Widén
1989). Important clues regarding huntng habimt
requirements might be found by taking a closer
iook at how the goshawk uses this landscape, es
pecially where and how it hunts.

Widén {1989) studied goshawk huntng habiwt
with radiotelemetry in continuous coniferous for-
est in the borea! forest region of Sweden {Sjérs
1965); at Griméd Wildlife Research Staton. Of the
ares, 74% waa conifer-dominated forews. Bogs and
Feris comprised 18% of the area and only 3% was
farmland. Of the six different habitat classes, gos-
hawks strongly preferred mamre forest. Socme
hawks were monitored more intensively in order
0y record thelr predation, and resuls showed that
mest kills were made in matsre forest, swongly in-
dicating that this was the most important hunting
habitaz. It wes also clear that goshawks preferred
large patches of matre forest, although the pref-
erence for large patches was evident in the mature
forest only. [t was also in the large patches that
most Lills were marde.

The geehawk hunts by making short flights be-
tween prrches, where it stavs for longer perlods
and from which nearly all anacks are made {Ken-
ward 1082, Widén 1984). With such a hunting
technique, it s obvious that huntng success de-
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pends not anly on prey density, but also ah differ-
ent habitat features that determine its ability w
hunt. This may be a major factor behind their pref-
erence for hunting in mature forest. It is important
for the hawk to reach perches undetected by prey
and o remain undetected. At the same time, hab-
itat must be open enough for the goshawk to ma-
neuver and attack. The mature forest is the best
compromise; prey in more open or denser habitay
is less accessible. For example, gashawks avoided
young forest, despite the fact that this habitat was
preferred by one important prey species, the Black
Grouse (Kolstad et al, 1885).

Due to foresiry, the proportion of old, matare
forest in Sweden has decreased (Svensson 1980}
and the forest is being fragmented into snaller
patches. Qbviously, both trends may negatively a-
fect goshawks in bereal Fennoscandia.

Kenward (1982) studied goshawk habitat utiliza-
ton in three arcas with mixed farmland/woodland
in central Sweden, containing 41-61% woodland. In
all arcas, he found preference for forest as com-
pared to farmiand, although he did not separate
successional forest stages. He also found a prefer
ence for forest edge. The forest patches he studied
were surtounded by farmland where prey occurred,

predominantly Ringnecked Pheasanis (Phasianws I

colchicus} and European hares (Lepus enropanu).
Goshawks used the farest edge as cover where they
perched and from where attacks were launched.
In the Widén (1989) study area, the forest patch- .
es were mainly surrounded by forests in other fuc-
cessional stages {e.g., younger than the preferred
mature forest). These younger stages offered no
good hunting habitats for the hawks and thus the

edges were not preferred.
Discusmow

Kffects of Forest Management. Avaifable data
show that Fennoscandian k populations
have declined by 50-60% from the 1550s w the
19301, and I have concluded that neither pesticides
nor persecution can explain this decline, but that
changes in prey populadons and habitaws are im-
portant factors. Further, it is striking that the de-
cline coincided in time with forest-management in-
tensificadon. Thus, we are left with the conclusion’
that forest managemen, acting in different wars,
is u primme factor behind the goshawk dectine. |
suggest that Jargescale changes in the boreal forest
{andscape, caused by modern forest management,
has resulted in a deterioraton of goshawk hunting
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range quality, and that this, although difficult to
measure, is more important than nestsite avail-
abitity. When discussing habitat suieability, it is im-
portant to include prey accessibility and density in
addition to nestsite availability. The goshawk re-
quires prey that it is able to carch. Te discover im-
portant hunting habitat requi one d
n knaw where raptors hunt and their hunting suc-
cess in cach place (Kenward and Widén 1989).

In Denmark, which is south of the borea! forest,
the pupulation trend seems to have been different.
Here, the goshuwk has increased from the 1960z
until the beginning of the 1980s (Jergensen 1989).
“This was explained as a result of decreased pres-
sure from persecution and pesticides.

My conclusion that hunting habitats are more
crucial than nesting habitas for goshawks in the
modern forest landscape does ot indicate that
availability of good nesting habitat can be complete-
Iy rejected 25 a possible limidng factor for goshawk
populations, Since goshawks are territofial, with 2
regular spacing of nests (Widén 1985), they cannot
breed close together, and therefore it is important
how the patches of good nesting habitat are spaced.

Further, there must be more suitable habitat
patches than are currently needed. New individ-
uals recruited into the population must be able to
find uncccupied sites. Tn order for the whole pop-
ulation to survive, sites that are temporasily unoc-
cupied must be awailable for colonization by new
breeders. A site that has become temporarily un-
occupied is 2 potential resource for new breeders,
which are recruited into the population. If unec-
cupied sites are destroyed because there are no
longer any hawhs there, we lose that possibility. A
raptor population may go exdnct because of a lack
of nest sites, even if we never destroy a singte oc
cupléd nest site, but destroy those that are tem-

- perarily unoccupied.

Declining prey populations can be an imporant
factor, but the relatdonship between prey decline
and forestry needs to be explained. Sells (pers.
comm.} explains gronse number declines 23 an ef
fect of increasing numbers of red fox, but does nat
explain why foxes have become more common.
Forsman and Ehrnsien (195) argue that the gos-
hawk decline is due o modern forestry, affecing
the goshawk in two different ways, Birds of optimal
prey size {e.g., grouse) are hecoming rarer and are
being repiasced with smaller bisds. Second, good
nesting habitm {e.g., matre foress) is becoming
rarer. Wikman and Lindén (1981) argue thae lack
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of nesting habitat is not 2 problem, but that habitmy
destruction may act indirecily by depleting habitat
for prey animals. .

A general discussion about grouse populadons
in Fennascandiz is beyond the scope of this paper.
but considering the effects that forestry hus had on
the forest landscape, it would be wurprising if
grouse have not been affected.

The goshawk problem in bureal forests cannot be
solved by creating protected areas; they need areas
too large to be effectively protected that way. We
ust concentrate on determining what i important
for goshawks and wse thut knowledge to direct for-
esry practices that establish adequate protection.

Recommendations. First, when mature forest is
fragmented by clear<utting, the fragments should
be as farge as possible. It is generalty better to
make one harge clearcut than severul smafl ones.
Second, nest sites must be protected, even if they
are unoccupied. A surpius of well-spaced patches
of good neming habitat is needed. Third, there
must be enough forest with cld-forest quallties in

the landscape. Research is needed to determine-

how much i3 enough. Fourth, we need more re-
search on the goshawk's hunting technique and
hunting success in different habitats.
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